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The solution after having been completely changed to the cuprous chloride in the drums, is drawn off into vats, allowed to clear, and then purified. The purified solution now contains 120 grm. of copper (as cuprous chloride) per liter, which is twice as much as its contents before extracting the copper from the ore.
Electrolyzers are employed, which are separated by diaphragms into anode and cathode compartments, and allow an independent circulation from anode to anode, and from cathode to cathode compartments in any desirable number. In the anode compartments are placed insoluble anodes generally formed from gas retort carbon; in the cathode compartments the cathodes arc of sheets of pure copper. The solution from the ore of perfectly reduced cuprous chloride in a sodium or calcium chloride solution flows into the electrolyzers in two separate streams, one going to the anodes and the other to the cathodes.
At the cathodes metallic copper is plated out at a rate of 2.36 grm. per ampere hour, exactly double the quantity as precipitated from an oxide salt of copper, such as sulphate, from which 1.18 grm. are deposited per ampere hour. At the anode, if no cuprous chloride were present, chlorine will be liberated and a potential difference of 1.8 volts will be necessary to effect the dissociation, but as cuprous chloride is always present at the anode., the chlorine ions react, with the cuprous chloride and the formation of cupric chloride results:
Ou,Cl, |-2(J1 -2Cu01, + 54,200 calories.
This reaction produces an electromotive force which amounts to about one volt, and in the same direction as the working current, so that it aids the electrolytic decomposition and reduces the power necessary to plate out the copper. The electrolysis practically proceeds at a potential' difference of 0.8 volt at the terminals of the cell. The solution passing the cathodes has its copper precipitated and eventually becomes free or partially free from copper. It is then withdrawn from the electrolyzers to be taken up in the cycle for the purpose of restoring the original volume of solution. The anode solution retains its original contents, but at the end of the operation the copper no longer exists as cuprous chloride, but is completely oxidized to the cupric chloride. The anode solution now containing its copper as cupric chloride, and the cathode solution, freed, or partially freed from its copper, arc again mixed, so that the original condition of a cupric chloride solution containing again 60 grm. of copper per liter, is again applied to the ore.
The electromotive force required for the deposition of copper from cuprous chloride under the conditions of the Hoepfner process is, theoretically, about 0.18 volt, arid practically from 0.6 to 0.8 volt. This condition, however, can only be realized at very low current densities.action of the silver is used to neutralize* that portion of the electrolyte withdrawn for purification.
